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Y ¢ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
{ M% REGION IX

o 75 Hawthorne street

@ San Francisco, CA 94105

January 22, 1993

Steven L. Costa

Project Manager

CH2M Hill

1111 Broadway

P.O. Box 12681

Qakland, CA 94604-2681

Re: Review of the Joint Cannery oOutfall Sediment Monitofing and
Coral Reef Draft Study Plans

Dear Steve:

We have reviewed the draft sediment monitoring and coral reef
study plans submitted to us on January 6, 1993. Both studies are
required by the canneries' NPDES permits. Generally both plans are
acceptable, and address the objectives of the studies as outlined
in the permits. Both studies appear to be well planned. We find

that the use of the Mini-Ranger for locating sampling sites is an
excellent idea.

However, we have the following comments and recommendations

which we would appreciate being commented upon and/or addressed in
the f£inal plan:

Draft Sediment Monitoring Plan

1. Total Organic Carbon measurements are preferred. over Total

Volatile Solids (TVS) because it is a better indicator of
sediment organic compounds.

2. Total grain size distribution measurements should not be
optional as they are an important assessment of solids

dispersal in the harbor (i.e., percent silt, clays, sands,
etc.).

3. In addition to references mentioned in the plan, other
reference documents should be consulted re: collection,
storage, analyses, i.e, EPA's 301(h) 'QA/QC document (EPA

430/9-86-004) and the EPA/COE 1991 Evaluation of Dredged
Materials Proposed for Ocean Disposal (EPA-503/8-91/001). If

you do not have these documents, feel free to visit our office
to review our copies.

4. Have sediment traps been considered? If not, why not?
Sediment traps would enable one to determine deposition of new
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12.

13.

e

material over time. Also, a van Veen sediment grab sampler is
preferred over a Ponar sampler.

Will total and/or water soluble sulfides be measured? What
methods will be used? (See 301(h) QA/QC document). Should
ammonia also be measured since it is the form of nitrogen that
is most readily utilized by phytoplankton and macroalage?

How will Eh be measured? (A copy of a suggested procedure is
enclosed as Attachment 1.) At what depth will it be measured?
If only one measurement will be taken we suggest it be at the

2 com depth. However, a full vertical profile through the
sediments is preferred.

Where will temperature and pH be measured? Will they be
measured at the surface, 2 cm depth, and at other depths?
Please explain the rationale and objectives for measuring pH,
Eh and temperature at depth(s) chosen.

How will the sediment grab sampler and stainless steel bowls

be cleaned between sampling events to minimize cross-contami-
nation between stations?

Will only the surface sediments be photographed? If yes, why?
We suggest that photographs also be taken of sediment cores as
changes in color could then be correlated with other data re:
Eh, particle size, hydrogen sulfide, etc.

We have no objection to the modification of the monitoring
schedule proposed, i.e., having the first two sampling
episodes during the first year of the study, six months apart.
However, we recommend that the third sampling event occur 12
months after the second episode, versus 18 months as proposed
in the study. We feel that the 18-month interval. is too long
after the second sampling event. Also, a l2-month interval
would enable the sampling to take place during the same time
as the first event. This should provide information to assist

in determining the best season for the annual sampling in the -
future.

Compositing the sediment samples may greatly affect the
hydrogen sulfide measurements. Perhaps separate discrete

samples should be collected for hydrogen sulfide measurements
before compositing. .

We suggest that a minimum of 2 liters of sediment per station
be collected and that excess sediment samples be archived in
case there are problems with any of the measurements.

The final report on the study results submitted to USEPA and
ASEPA should include the following: Introduction, Methods and
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Materials, Results, Discussion and Recommendations,

and
Conclusions.

Table 2 on Sediment Chemical Analyses indicates standard

methods numbers which are outdated. See 1989 edition of
Standard Methods.

Draft Coral Reef Study Plan

The draft plan fbr the coral reef study is generally good. We

especially find noteworthy the use of a Mini-Ranger for siting, use
of permanent transects and the adequate number of stations to be

surveyed, and the various depths at each station. Oour review
comments are as follows:

1.

2.

Benthic organisms included in the semi-quantitative data sets

at each transect should be macroinvertebrates and macroalgae.

If possible, water quality sampling should be coordinated with
the reef surveys so that any potential correlations between
water quality and biological data can be noted. Water guality
monitoring should be performed either on the same day or
within a week of the coral reef surveys.

On page 5, end of the third paragraph, only five representa-
tive sites are specified where video records of reef flats
will be taken. Where is the sixth representative site?

Will the marine ecologist who will be analyzing the videos
also be involved in conducting the transects? Please provide
a copy of his resume/experience in tropical marine waters.

Please describe in detail how the video transect records will
be "analyzed and summarized" (see page 2 of the draft plan).

We recommend that all sites be visited at least once per year
to ensure that the transect marker stakes are still present
and/or whether any major changes to each site have occurred.

Please describe in detail the video equipment and methods to

be used during the videotaping of each transet. This would
include information describing:

a. The camera(s) to be used and "line of resolution' per
frame;

b. Recommended swimming speed for each transect;

c. Standardized distance from the bottom that will be used
during videotaping and the taking of still pictures; and,



....-.4_.
d. Any other revelant information.

8. In order to quantitatively document changes within and between
the silts over time, we strongly recommend that at least one

permanent sgquare-meter gquadrant be established along each
transect line.

9. For additional guidance in modifying the design of the coral
survey plans, please refer to the attached documents entitled:
Effects of Sugar Mill Waste Discharge on Reef Coral Community
Structure, Hamakua Coast, Island of Hawaii (Attachment 2) and
Proposal for Long~Term Monitoring and Management Research on
Coral Reefs (Attachment 3).

10. It mnight.be worthwhile to investigate whether a chemical
indicator exists in the cannery effluent (e.g., aluminum from
the alum added to the wastewater treatment system) which can
be measured in the sediment. This would assist in determining
transport, dispersion, etc. of the effluent in the harbor.

11. The final report on the study results submitted to USEPA and
ASEPA should include the following: Introduction, Methods and

Materials, Results, Discussion and Recommendations, and
Conclusions.

Also attached are the American Samoa Department of Marine and
Wildlife Resources' (DMWR) comments on the sediment monitoring plan
and the dye study plan (Attachment 4). We would appreciate your
response (in writing) regarding our concerns raised above, and the
comments provided by DMWR regarding the draft sediment monitoring

plan and the dye study plan. Please call Pat Young at 415/744-1591
if you have any questions.

Sincerely,

Nl Bkl

Norman L. Lovelace, Chief
Office of Pacific Island and Native
American Programs (E-4)

Enclosures (4)

cc: Sheila Wiegman, American Samoa EPA

Jim Cox, Van Camp Seaffod Company, Inc.
Norman Weil, Star-Kist Seaffod Company
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MEMORANDUM
SUBJECT: PROCEDURE_FOR MEASURING REDOX POTENTIAL IN SEDIMENT
FROM: Emngg. MEL_-ZIAN/&U;
ERL-N ‘
T0; CHARLIE STROBEL
EMAP-VP QA COORDINATOR
SAIC -

ATTACHED 1S A copPYy oF ERL-N‘s NEWPORT LABORATORY'S PROCEDURE FOR
MEASURING ReDoX POTENTIAL IN SEDIMENTS. DoON SCHULTS IS THE AUTHOR OF

THIS PROCEDURE AND SHOULD BE ACKNOWLEDGED AND ciTED IF EMAP-VP DECIDES
TO USE THIS METHOD IN THE FUTURE.

As vou cAN SEE, DON'sS METHOD FOR MEASURING EH APPEARS TO BE EASY
TO DO, AND IT USUALLY TAKES LESS THAN ONE MINUTE TO REACH A STABLE EH
READING AT ANY ONE DEPTH IN THE SEDIMENT. [T WOULD PROBABLY, COST
ABOUT $1,000 to equiP EAcCH EMAP BOAT SO THAT IT HAS THE CAPABILITY OF
MAKING THESE EH MEASUREMENTS.

PLEASE cALL ME oR DoN aT (503) 862”4033 IE YOU HAVE ANY QUESTIONS
ABOUT THE PROCEDURE DEVELOPED AT ERL-N's NewporRT, OREGON LABORATORY.

ATTACHMENT-(l)

cc: JoHN PauL (EMAP) , Dan RerrsTeck (SAIC)
Dick LaTiMER (EMAP) Ray VaLenTE (SAIC)
STeve ScHiMMEL (EMAP)
NORBERT JAWORSK!
DonN PHELPS
JONATHAN GARBER
DoN ScHuULTS
Rick SwARTz
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AUTHOR: DON SCHULTS

INTRODUCTION

The oxidation reduction (redox) potential or Eh is the electromotive force developed by a platinum
electrode immaersed in water or sediment relative to a standard hydrogen (reference) electrode. In practice
the reference electrode is a saturated calomel (KCl) electrode joined by a liquid junction to the test
solution. The Eh is calculated by adding the potential of the calomel electrode to the measured voltage,

The measurement of Bh in sediment gives a crude estimate of the oxygen (oxic or anoxic) status of the
sample,

MATERIALS AND SUPPLIES
Beckman Model 21 pH meter or pH meter that has millivolt (mV) reading capability,
Orion platinum redox electrode Model 96-78-00 (combined Pt and Ag/AgCl reference electrode).

Orion filling solution (4 M KCl saturated with Ag/AgCl) #900011 for use where total fonic strength is 0.2
M (approximately 15%o salinity). _ '

Check Soluﬁon A: 0.1 M potassium ferrocyanide and 0.05 M potasstum ferricyanide

Check Solution B: 0.01 M potassium ferrocyanide, 0.05 M potassium ferricyanide, ‘and 0.36 M
potassium fluoride ’

PROCEDURE

Eill the electrode with the filling solution, If the electrode chamber has been dry, unscrew the cap
a few tutns and push the cap and body together to leak some filling solution past the conical reference
junction. Turn on the pH meter to the mV output, Place the electrode sqlution in Check Solution A and
read the mV (should be about 234 mV). Rinse the electrode and place in Check Solution B and read mV
(should be 66 mV higher than Solution A or about 300 mV). Rintse the electrode.,

m—

The Elv should be done immediately after collecting the sediment sample. Carefully insert the -
electrode in the test sediment so that air is not trapped in the sediment near the measurement point.

Push the end of the electrode to the desired sediment depth. Move the electrode up and down a small
distance (% em) will allow the electrode to make good contact with the sediment and helps in reaching a
stable measurement. Allow the mV reading to stabilize (drift <10 mV/min). It may take 5-20 minutes to
reach a stable Eh reading but usually it's less than 1 minute. After a stable reading is obtained, recard the
value and remove the electrode from the sediment. Wash the elecirode with dean seawater and wipe
clean. Insert the electrode into the next test sediment and measure the Eh. The technique for measuring
sediment Eh is an art and can be operator dependent. Bh values, therafore, are a general measure of
redox conditions in the sediment. ‘ B

L]
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¢ potential developed by the calomel electrode relative to the hydrogen elecrrode. The commection value that - *
{ heed to be added to the metes readings, when using filling solution #300011, are 214 mV (at 10°C), 204+,
» mV (at 20°C), 199 mV (at 25°C) and 194 mV (at 30°C). - 4
Chedk the electrode instruction manual for electrode cleaning, maintenance and problems. Also

the manual describes the procedure for making the Check Solutions and the use of another filling solution
if the Eh is to be measured in salinity <15 %a (<0.2 M total ionic strength). '

INTERPRETATION OF Eh MEASUREMENTS

We have used an Eh value of about +160 mV as the separation between oxic and anoxic conditions
(based. an the Fe*** - Fe** couple). The relationship between soluble iron and Eh; however, is pH
dependent (Gotoh and Patrick, 1974), Patrick and Mahapatra suggest the following redox states at pH 7:
oxidized (> +400 mV), mederately reducing (+400 to +100 mV), reducing (+100 to -100 mV), highly
reducing (-100 to -300 mV). At pH 7 nitrate-nitrogen is reduced below an Eh of +225 mV, manganic

ese is reduced at about +200 mV, ferric iron at about +120 mV and sulfate is reduced to suifide at
about -150 mV. Plumb (1981) states that a positive Eh indicates the sediment is in an oxidized state or
oxygen present and a negative Eh indicates absence of oxygen or reducing conditions. -

COST

Beckman pH meter (ox any meter that has mV capability) $400 to $600
Combination Redox electrode - $260

Filling solution $45

Check solution chemicals $85

REFERENCES TO Eh INFORMATION

Gotoh, S., and Patrick, W.H., Jr. Transformation of Trom in a Waterlogged Soil as Influenced by Redax
Potential and pH. Soil Sci. Soc. Amer. Proc. 38, 66-71 (1974).

Morris, J.C. and Stumm, W. Ch 13. Redox Equilibria and Measurements of Potentials in the Aquatic

Environment. In ts in Na Water Systems. Advances in Chemistry Series 67,
American Chemical Sodety, Wash. £.C. (1967),

Mudroch, A. and Bourbonniere, R.A. Sediment Preservation, Processing and Storage. In, Handbook of

Technigues for Aquatic Sediments Sampling, A. Mudroch and S.D. MacKnight eds. CRC Press. pp 136-
137 (1991). - T ' '
Patrick,

W.H. Jr., and Mahapatra, 1.C. *Transformations and Availability of Nitrogen and Phosphorus in
Waterlogged Soils, Advan. Agron. 20, 323-359 (1968). ,

Plumb, R.H., Jr. Procedures for Handlifg and Chemical A'nalysis of Sediment and Water Samples. U.S.
Environmental Protection Agency/.U.S. Army Corps of Engineers Technical Report EPA/CE-81-1,
Published by U.S. Army Engineer Waterways Experiment Station, CE, Vicksburg, Miss. (1981).

Vershinin, A.V. and Rozanov, A.G. The Platinum Electrode as an Indicator of Redox Environment in
Marine Sediments. Marine Chemistry, 14, 1-15 (1983). '
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INTRODUCTION

The study reported below is part of a comprehensive program
designed to define environmental effects caused by ocean discharge
of sugar mill waste-water on the northeast (Hamakua) coast of the
Island of Hawaii. The specific focus of interest of this portion
of the program is to investigate the effects to "stony" corals

(Scleractinia) that inhabit the nearshore areas in the vicinity of
the mill discharges.

Because physical and chemical characteristics of receiving
waters often vary greatly on both temporal and spatial scales
owing to changing weather and sea conditions, it is difficult to
accurately evaluate degrees of environmental alteration by
measuring water column parameters. On the other hand, the cause=-
and-effect relationships between point-source discharge into the
open ocean and environmental impact may be accurately defined by
determining ‘the effects to benthic (bottom-dwelling) communities.
Components of the benthos are often long-lived, immobile, and
intimately affected by exogenous input of potentxal pollutants
(e.g. suspended solids), as well as changes in environmental
parameters (e.g. temperature and light). Thus, these organisms
must either tolerate the surrounding conditions within the limits
of adaptability or die. Benthic assemblages can be viewed as
integrators of stress, as they are subjected to the entire
spectrum of impacts over long time periods. Patterns of change to
the benthos appear to provide a more meaningful interpretation of

environmental impact than intermittent measures of water cclumn
parameters, at particular points in time.

As members of the benthos, stony corals are of particular
importance in nearshore Hawaiian environments. In areas such as
the Hamakua coast, coral assemblages can be viewed as "coral
communities" rather than true "“coral reefs". The distinCtion is
that coral communities are composed of colonies growing on -
inorganic substrata of basaltic rock, while reefs are comprised of.
-accumulations of calcium carbonate of -biotic origin, with an upper
layer of living organisms. With both types of assemblages,
however, corals contribute a major proportion of the nearshore
biomass and their skeletal structures are vital in providing a
complex of habitat space, shelter and food for other species.
Because corals serve in such a "keystone"™ function, and because
alterations in coral community structure are relatively easy to
~identify, this assemblage can be considered the most relevant

group for evaluating past and potential impacts associated with
discharge from land.

The influences of environmental factors on Hawaiian coral
community structure and growth has been studied extensively, and
many of the cause-and effect relationships between stress and
impact are clearly known (Dollar 1975, 1979, 1982, Dollar and
Grigg 1981, Grigg 1982, Grigg and Dollar 1980, 1989, Grigg and
Maragos 1974, Maragos 1975). With respect to discharges from
sugar mills, the major parameter that stresses coral communities

1




is suspended solids. When sediment deposition is sufficient to
bury corals, mortality is complete. At sedimentation levels below
#purial level" most reef organisms are capable of removing sedi-
ment that settles on living surfaces up to a threshold level of
deposition where cleaning mechanisms are overwhelmed. At levels
of deposition beyond the threshold, coral colonies may either die
or suffer sub-lethal physiological changes. A commonly observed
sub~lethal effect is termed "bleaching", where the colony remains
alive but loses a fraction of photosynthetic pigment and takes on
a white appeatance., Planular settling may also be adversely
affected in areas of high sediment deposition, as larvae prefer
solid surfaces for settlement. Abrasion from sediment suspended
by wave and current stirring can also be destructive to adult
colonies or settling potential. Decreased light caused by turbidi-

ty from suspended solids may also cause decreased growth and
survival potential for reef corals. :

The intent of this study was to obtain a qualitative and
quantitative "snapshot in time" understanding of coral community
structure in order to address three questions: 1) what is the
present magnitude of impact to coral community structure caused by
discharge of the Pepeeekeo and Haina Mills; 2) how does the area
of influence relate to the present zones of mixing defined by the
Department of Health at each mill site; and 3) what is the differ-
ence between the magnitude of influence to coral community struc-
ture caused by mill discharge compared to natural stream dis-
charge? By collecting data to answer these questions, it is
possible to compare the extent of envirommental impacts caused by
sugar mill waste with other forms of point source discharge.

Several other past studies have evaluated the extent of
environmental impact from Sugar Mill discharge (Kennedy Engineers
1967, Grigg 1972, 1983). It is not the intent of the present work
to attempt to verify or invalidated any of the previous surveys.
Rather, as stated above, our purpose was to colle¢t a data set

T BT TPt TNy

capable of rendering unegquivocal conclusions as to the present day

influences from mill discharge on coral communities.

METHODS

‘ All field work was conducted on February 8, 9, 13, and 14,
1989, from a 26 ft. boat. Benthic survey.stations were located
directly inshore from buoys set by personnel aboard the Coast
Guard patrol boat Cape Cross at pre-determined distances from each
mill discharge or stream mouth. Stations were located directly
off the mill discharges:; at 0.5 mile increments north and south of
the Pepeekeo Mill outfall, and at 1 mile increments off the Haina
Mill outfall.
also located between the regularly spaced intervals. Mill site
stations were established up and down-coast until it was
determined that the gradient between two successive stations was

o ]

At each mill sites several additional stations were |



near zero, indicating that background conditions (i.e. beyond the
zone of influence of mill -discharge) had been reached. Strean
station buoys were placed at 0.5 mile increments from the stream

mouth.

At each buoy station a qualitative reconnaissance sSurvey was
conducted. Two diver-scientists descended to the bottom at the 60
ft. depth. The divers then swan toward the shoreline until the
shallowest accessible depth was reached (generally 20-30 ft).
These reconnaissance surveys were useful in making relative
comparisons between depth zones, jdentifying any unigue or unusual
biotic resources, and providing a general picture of the

physiographic structure and biotic
throughout the region of study

community assemblages occurring
. buring the course of the

reconnaissance, sediment samples were collected in 250 ml. plastic
bottles from:approximately 60 and 30 ft. depths.

Followiﬁg the reconnaissance swim, the divers back-tracked te

the depth zone judged to have the

greatest coral cover. At all

gstations this depth was approximately 35-40 £ft. 1In this zone a
quantitative photo-quadrat line transect was conducted. The survey

technique employed is a modified

version of the quadrat method

analyzed in Kinsey.and Snider (1978), and has been used extensive-

1y for reef coral surveys in Hawai
Dollar 1979, Grigg 1982) Transect

fiberglas surveyors tape 165 ft. in length in a line over the

floor parallel to the shoreline.

i (e.g. Grigg and Maragos 1974,
s were executed by stretching a

sea

An aluminum %Fadrat frame, with
dimensions of 1 m by 0,66 m, was sequentially placed over 10

random marks on the transect tape

so that the tape bisected the

long axis of the frame. At each quadrat location a color photo-

graph recorded the segment of ree

f area enclosed by the quadrat

frame. A diver knowledgeable of the taxonomy of resident species

also visually estimated the perce
corals within the quadrat frame.

1 veyed.

nt cover of all stony and soft
In all, 29 transects were sur-

Following the period of field work, guadrat phbtographs were
projected onto a grid and units of bottom cover for each species

and bottom type were calculated.

This information was combined

with the in-situ cover estimates and the combined assessment

provided the data base for the
analysis. Speciles diversity was

penthic community structure
calculated using the Shannon-

Wiener Index (H'c = -Epi ln pi, where pi is the proportion of the
‘ith species in the total coral cover for the transect). Species

diversity can be equated with the

equitability, or dominance, of

distribution of the species occurring on each transect.
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oral reaf experts in Ha

ii agreée that [compreheralve ps-

gesgment and monitoring studies ‘wie necessary and vitdl to both

present w eratanding and future napagement. of reefa.l We are
currently Sﬁ porting a bill beforb the Hawaii state Léqisl ure
which will all cate funding for the inikgaticn of uﬂu%rdat

Hanaumd. Bay (Gahu)

This ﬂdiliha

video monitorinq: f three coral rhef sita :

Honolua Bay (Maui) \and Puako Reef (Hawaki).

assed the Houge Oceah and Marine Resources ¢ ittén‘nﬂd the
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ouge Finance bommittée (ith budg&t intact. HDJ in the
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reference to the ecology of coral peefisystem

decades. It is also our goal to é¢nsure that

summarized, and disseminated in-a form that «

responsive and reaponSible“plannimg and mafiag
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quantitative estimates of biotlc parameters,

as invaluable Ydata banks" for future analysis,

Video hardware, lighting systems, and at
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)é information, can alleviate some o& this innonuistan@y 1ﬁ c

\

compatible software package for a writable laser aisk hrEVe

which

will hold and analyze many thousands of records (T. noheu pers.

comm. ) . ' l

As stated above, coral reef monitorinq 4ethodonodiﬁu a
present, largely a matter of pers$nu1 choi¢e, opinidh, Qnd
vidual questions to be addressed.: Studies ddne to dh a]had

therefore been sporadic, geographically scéttlered, an 4hoﬁb4

term, lasting only as long as various, temporary reibardh'o

e, at

indi-~

]

-
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o statistically satisfying sampling scheme may |be a sﬂr4tﬂtiag T

X' ! random design with numerous, permanent belt transects |atl vakious

T
. depths at each reef site. However, adaption|of a-staridirdized

e g ———

|” sampling scheme will await the rekults of andlysis dif [pheliminary

= | wvideo surveys and point-intercept}quudnat va]idatioﬂh-diuiénad to .

i [
L produce speciaa-areaﬂcungF for dkffarﬂnﬁ coﬁnunity'b'pAG. . ‘
Initially,\\he Hanauma‘§:§t§ite (Hecanse of itd g

TTS—

access and proximity to research kncilitﬂeh) will bdi

*debug" sampliqg and analytical mbthodg. Btgp-wisae -in

tion of additivnal sites will probeed with tHe estaiiiahmedt of a |
number (to be datermined) of 10 m%long pexrma ent tiﬁms
lel to the shoreline and/or reef Lraat at this and dubmd
sites. Two techniques will be uthlized to estimate’l

invezzgprgte (including coral) oc&er withbh ach trﬂna

— pcts | 1)
%:2 total cover from digitization of bach 10 P helt ofithres dr more |
t: randomnly chosen trannqcta at aachl depth, and|2) exthap- ation of
Ny total cover from projection of rahdom points!on ran&o~1¢ leecmed 5 !
. ™ frames from each transect. Thesel mathods will be.cﬁm‘a%ad to ;
15 N [‘total coverage data darived fsom Eield valid+tion of uclnt«intar- : {

Lﬂcept and quadrat methods. QQ

Data collacted will finclude Bpecies diversity idnd %2TCent | w
‘ |

cover of corals and associated rekf'orqaanml, in addition|to

overall abundance and health of 1hdividu&1 cnra;-cdﬂoni#a,fwhibh _
nay be used for a myriad of basic‘bioloqidnl inv«utﬂggtlon suith I.
o
tions. Chnnges in abundance, div raity, alnd | cover ﬂhxo#ghivar“.'
R,
1

l
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|

as productivity estimates and anahyaes-ot eculgqicai Ln%er'
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ious time intervals within and between raaf

campus.
annually to the appropriata.ugenchﬁu (BPA, R
Department. of Health and Dapartmeht of Land and Natﬂrz

Resources) and to researchers or Lther group
nmmmummmmgm

and cost-consumptive work of highhy trained i

2

i

resource axists amony recreationall and student diveis

utilized to conduct surveys and dxpand our ability ﬂo

necessarily large numbers of reeafls,
T e——

Hawaii have already expressad intkrest in contributﬂm

tific investigations in order to Eﬁrich theiy own uhd

In addition, administrators Qf the HurinthPtioﬁﬁs;qugﬁ at

‘“measured.
dinated with on-going water quality and reaf

gtations of state agencies (DLNR,‘DOH).

. i
Pata Summary, Storade and Access
Video records (including back«wps) and data anﬂlﬂuia dutput
w -

will be compiled and summarized qﬁgrterly, and ocental
at the Environmental Center on thL Univermitﬁ of Huﬁhj

this program, we proposa to enliah the help ¢

7 ) N
{__underwater video survays. We sugpest that a|great in
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University of Hawaii (chapters at Manoa, Windiard, apd thq

campuses) have expressad interest in having their studpnks par-

ticipate in such a qonitaffﬁgﬂﬁggafam for training as Fnkt of
eheiFGaTElfloate progran. A fools of effort vill He aiped at -

SR

e
training divers in proper survey &achniquhsr“rncordﬂhg hnd §

e i e AT e - 42

t P
asseasment of potential reel probicma. ' I

vUsing the Marine Option Prog*am and conmcrcialidivé HH@§8 i

- for accass and promotion to the cémmunity, we will dbndqct n |

/5% series of training workshops on e*ch imland. | superdidoxy perecn- I'

. Fo4 :

Ca/) nel will be soIicited from each . q*oup baged dn theiﬁl ndkgapusnd |5
|

and leadership capabilities. Sur$gy‘¢quﬁpuert will| ra&iﬂﬁﬁ

to each island team (of teams) to|ba placed i the dh t%di&l'@axa

of the team laader under the ultiﬁate jcﬂnt_reﬁpcnsﬂbilﬂty-ot'th@ .
principal investigators. iogisti&al support, schedﬁlin& and
superviaory rasponsibility will bh soughtl from UH afd SA& drant (l

Extension agents on each island. 1Retrdinihg of volﬁhﬁa&rsl'iii' !

be conducted At least annually, o} upon requgst froW iaian

teams. The “miasgion® of each taaﬁ will be to conﬁu&t art&rxy

s video monitorinq.ggméornl_geef*gohmunitiés along paﬂmungntflins
o, et el copn =

zﬁjwlf transects at each of their'asaignPd sites. +s time lland | intarest

——

permit, additional obsmervationa and recotdings may He|wmadeilin

N | ] ’ i

The video equiptent is raasokably lmw—p*iccd (ﬁa
\

when compared to the costs incurzied by thm tlue reqﬂi

underwater tranaecting by profesdional bldlo;ists) An

can be Tesdily condudted by nﬂﬁzaiotaasibnala, thefgﬁ'

decreasing costs and increasing ﬂhe numbhr of s;tasﬂo

which can be wmonitored. Because most presdarghers mbr e

\
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tion and quality control checks.
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direct experiehce and observation invaluable,
also be used, at least initially, under the ¢
sional scientists and in conjunctlon with Bt
techniques (quadrats of traﬁaacts) for ayppl
| It is impod
one of the additional advantages bf using vi
data acquisition can be checked ihmedintély

monitor) precludinq.uncertainty oE results O

for film development.

-

DELIVERABLES
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————————— T e i,
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cearch endeavor will allow the puklic to "ownl the rbspohdimility
for fostering reefs and protecting our valuakle reef rpabuncca

for genefaticns to come. : ' - !
| |

B

xxCritical sites ident;fied in HaLaii: Eallua Bay,|huﬂ¢::j Bay, ‘
Waikixi, Shark's Cove, and Kahe ob oahuy |Honaunau, 1hupi i, |

Kiholo, Kealakakua Bay, Kapoho, ahd-Bldnda Re4f on ﬂaﬁ i:}La .‘

a
perouse Bay, Molokini, and Kahoolhwe (Nald diatrict): K+naﬁa Bay ||

and Turtle Reef on Lanai: Pahoa, Moanui, ad Kaunakﬂkuilohinonqw
kai; Haena, Poipu, Nualolo Kai, and Aninl Behch on #auair Fﬁhua |

on Niihau: Molokini; and Kahoolaﬁe.

ll
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January 15, 1683

- FROM: John MoConnaugheg
- Flsherles Biologist
TOQ: Sholla Wisgman, ASEPA
Norman Wei, StarKist Samoa Inc
Jim Cox, VCS Samoa Packing Company

SUBJECT: Comments on Joint Cannery Outfall Dye Study Plan.

| have just reviewed the “Joint Cannary Outfall Dye Study Plan" which was forwarded to
out dapartmant for comments.

| am not vaty familiar with the methodologias used to conduct such outfall plumb studiag,
8o [ will not comment on those technical issues. | do have two questions concerning
tethodology:

1) As the dye (Rhodamine WT) Is blodegradable, haw long after the dye la
subjected to environment is It stlil detectable? Do the analyticel techniques

used Include a correctlon factor to account for the dacomposition of the cdye
over time? . :

2) Wa are mostly concernud with the fate of the organic materials present In
the waste plume. Do the flocculent materials and organic solids in the
waste plume behave the same as the aquacus portion of the plume? Wil
the dye accurately show the movements of these materials?

My major concern for thig study'is to document the fate of the cannery effiuent plume.
Does it stay rasident in the outer harbar waters for a period of time, or is qulckly filushead

out of the harbor regions? Or worse, do currents carry It back into the inner harbor
raglons?

Pago Pago harbor suffers from serious pollution problems, and attempts to eliminate all
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sources of waste water entering the harbor need ta be taken. The patential problems
assoclated with cannety outfali waste Is that It adds large amounts of flacculent materiel,
and organic material to the waters in the harbor. This increases the biological oxygen
demand on the system, reducas light for photosynthesls.

The coral reefs In the outer harbor area have been observed to be covered with a fino
sediment materials at all times at dapths greater than about 15 feet. Most corals appeaar

dead, and very litle new recrultment has besn observed. Live corals in the Inner harhor
areas are virtually non-existant, ’

| foel that the main questions we would be interested In answerlng with this study are:
1) Resldént time of the cannery waste plume,
2) Direction of movementy.

| would like to discuss with you the datails of the flald sampling timas and locations, and

if possible to Join you on a couple tips. Please call me any time so ws can disouss this
further,

co:  Ray Tuiafoho, Director DMWR
Poter Craly, Chief Bivlogist DMWR
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January 15, 1983
FROM: John McGonnaughey
_ Fisheries Biologist
TO: Sheila Wiagman, ASEPA
Norman Wei, StarKlst Samoa lne
Jim Cox, VCS Samosa Packing Company
SUBJECT: Comments on "Joint Cannery Outfall Sadiment Mon\toﬁng Study

Plan.

A copy of the Jolnt Cannery Quitall Sediment Monitoring Study Plan dated January &
1002 has been farwarded to our department for roview and corrents. This study is

written to comply with NPDES permits AS0000018 and AS0000027, which gllow for the
construction and u_gé of the cannery-outfall.

In reviewing the study plan | have soma questions regarding the usefulness of the studies

potential results as far as evaluating the effects of the wastes discharged from the
cannery outfall. ,

My main problem with the sediment sampling program as dascribad is that no mention

is made in the methodology as fo what oriterla will ba used to determina the origin of
sadiments recovered from the harhor.

We know that large volumes of organic wastes were discharged at the cannery sites prior
to the construction of the 1.5 mile long.discharge pipe. Wo also know thet this pipe is
now discharging wastes at a site that Is now deeper and further removed from the lnner
harbor. And we know that there are numetous other sources of wastes and sediments
entering the harbor on &l sldes.

My questions are these:

1) Of tha top layer of sediments, how much ls new meterial V.8, old material?
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2)  What ls the resldent time of sadiments In the harbor? Do they eventusily
flush out, or do sediments Just continue to accumulate?

3) For sadiments which have been deposited in the last year, what proportion
of them are 1) from wastes digcharged from the ¢anneries, 2) from other

gouroas, or 8) sediments which have been resuspendsed and now just
redeposited (n thelr present location?

Saction G of the Star-Kist Samoa and Samoa Packing NPDES permit states:

"Sedimant monitoring is conducted"..."and If harbor recovery will be affected
by resuspension of the nutrierts.”

From the study plan, | do not ses how the. resuspension Issue will be addressed. It
ssams to ma that in- order to Investigate the resuspenslon igsue, that one neads to know
what proportion of the observed sediments are now v.s. older resuspended sediments. -

Saction G also states:

"“The permittee”..."shall undertitke a yearly sediment monitoring program In

Pago Page Harbor In order to asgess'..the rate of accumulation of
nutrients”.

| question whether using grab samplss &s outlined in the study proposal will address the
lssue of sadiment accumulation rates. :

| have only very limited experlence working on marine sediment studles, but it seems to
me that an alternative procedure which would monitor the sedimentation on a bare

surface would provide more useful information on the naturs and deposition rates of -
‘gedimants being currently deposited.

ce:  Ray Tulafono, Director DMWH
Petar Craig, Chlef Biologist DMWR
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< UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
6‘3 REGION IX

75 Hawthorne Street
San Francisco, Ca. 94105-3901

DATE: January 7, 1993

MEMORANDUM

SUBJECT: Request for Review of Sediment Monitoring Plan for
Tuna Cannery NPDES Permits

/ Ilﬂfl'})
\ﬁ ashimoto
hief, Oceans and Estuaries Section

¥

FROM: Pat Young glf%/

American Samoa Program Manager (E-4)

TO: J

Attached please find a copy of the draft plan for sediment monitoring of Pago
Pago Harbor, the location of the joint cannery outfall in American Samoa. This study
is required by the canneries’ reccently-issued NPDES permits. We would greatly
appreciate your assistance in having the study plan reviewed. Ifadditional information
is needed to assist in the review, please let me know.

Because this study is scheduled for the first week in February, we would greatly
appreciate an expedited review of this draft and would appreciate any comments by
January 15th (sorry for the short turn around time). Should the reviewer need to
discuss the technical aspects of the proposal, he/she should feel free to contact Steve
Costa of CH2MHillat (510) 251-2426-2251. Steve can also come into the office to
discuss ifnecessary. Please call me at (415) 744-1591 ifyou have any questions.

Thanks again for your assistance.
Enclosure

cc: Doug Liden (W-5-1)
Mike Lee (E-4)

Printed on Recycled Paper
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AGENCY REVIEW DRAFT
JOINT CANNERY OUTFALL
SEDIMENT MONITORING STUDY PLAN
for
StarKist Samoa, Inc.
and

VCS Samoa Packing Company

to comply with NPDES Permits
AS0000019

AS0040027

JANUARY 6, 1952
prepared by

CH2M IIILL
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ACENCY REVIEW DRAFT
6 January 1993
JOINT CANNERY OUTFALL
DILUTION STUDY PLAN
INTRODUCTION

This Sediment Monitoring Study Plan presents a plan for conducting field collections and
laboratory analyses of the marine sediments at seven sites in the inner and outer regions of
Pago Pago Harbor, American Samoa. This sediment study plan is reyuired under the
conditions of the United States Environmental Protection Agency (EPA) NPDES Permit No.
AS0000010 for Star-Kist Samna, Inc. and NPDES Permit Nu. AS0000027 for YCS Samoa
Packing Company, This document describes the ubjectives, approach, and field and
laboratory methods for sediment monitoring in the harbor.

Seetion (7 of the Star-Kist Samoa 4ud Samoa Packing NPDES permits addresses the
Sedirnent Monitoring as follows:

wSediment monitoring is conducted to determine the character of ihe sediments in
relution to long-term high nutricnt discharge by the permittee in. the harbor and if harbor
recovery will be affected by resuspension of the nuirients.

The permittee, cooperatively with {Samoa Packing Co.; Star-Kist Surnoa, Inc.} shall
undertake a yearly sediment monitoring program in Pago Pago Hurbor in order to assess
the concentration of nutrient and organic componens, the distribution of stored nutrients,
the size of the nutrient reservoir, and the raie of accumulation of hutrients. Seven sites
n  shall be located within. Pago Pago Harbor und analbyzed for total nitrogen, total

AT phosphorus, percent organics, percent solids, bulk density, oxidarion reduction potential,

and sulfides. Three sifes shall be located in inner Pago Pago Harbor and four sites shall
be located in the outer harbor. These iles and monitoring plan shall be submilted
within three month%gﬁ%/@ﬂﬂ&gp@i{ for approval by ASEPA and EFA.
Thereafier, these sites shall be approved annually by the afzniversmy date n)‘: the effecrive
date of the permit. A report of the sediment monitoring program findings shull be
submitied to the ASK.PA and EFA 90 days after completion of sampling.

After the first two sudies huve been performed and the results have been assesss.d, z:he
permit may be renpened for the inclusion of a more frequent or less [frequent monionig

schedule.”

witted to EPA and American Samoa Environmental Protection

This study plan 1s being sub ATl :
] s with the NPDES permit conditon of Section G-

Agency (ASFPA) 10 comply
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AGENCY REVIEW DRAFT
6 January 1993

APPROACH

The joint cannery outfall operated by Star-Kist Samoa and Samoa Packing extends a
distance of approximately 1.5 miles from the cannery locations on the north shore of the
inmer harbor into the outer harbor offshore of Anasosopo Point. The outfall consists of a
16-inch HPDE pipc that terminates with a multiport long diffuser section located at a depth
ol approximately 176 feet below MLLW. The diffuser section has 4_active poris on.
Wof’the pipe at a spacing of 10 feet. The ditfnser ports are all S-inches in
diamcter and discharge horizontally. The approved zone of mixing zone boundary is defined
according to Figure 1 in the NPDES permits.

OBJECTIVES

"I'he objectives of the Sediment Monitoring Study are: (1) to cvaluate the characteristics and
nutrient 10ad of the marine seditucuts in the vicinity of the canneries previous (abandoned)
autfalls in the inner harbor; (2) to cvaluate the cheracteristics and nutrient load of the
marine sediments in the vicinity of the ncw joint cannery outfall diffuser in the outer harbor;
(3) to provide Jata for an evaluation of changes in harbor sediments over time. Sediments
are 10 be collected from scven sites, three sites proximate to the historic cannery outfalls in
the juner harbor, three sitcs proximate to the new diffuser, and one site at the Urulei outfall
discharge site. The rclative location of the seven sediment sampling sites are shown in

Figure L
SAMPLE SITE LOCATIONS

The location of the sampling sites was established bascd on the predominant current
directions at the outfall areas, bathymetry of the area, limited available information on
scdiment physical characterisfics, and the location of point source discharges of nutrients.
The wastewater plume behavior and transport Jirection will be confirmed through the field
dyc study measurements. The sample sites are shown in Figure 1 and are located as follows:

Ianer harbor site TH-1 will be located within 100 feet of the previous cannery
outfalls ‘

Inner harbor sile TH-2 will be located within 500 feet and dircctly south of the
previous cannesy outfalls

. Inner harbor site IH-3 will be located at the seaward end of the inner harbor

Outer harbor site OH-1 will be lncated about 400 fect NNE of the new autfall
Jiffuser
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° Outer harbor site OH-2 will be located about 400 feet SSW of the new outfall

diffuser

. Outer harbor sitc OH-3 will be located directly across the harbor from OH-1
and OH-2

. Outer harbor site OH-4 will be located seaward of the outfall diffuser at the

seaward end of the outer harbor
DATA COLLECTION AND ANALYSIS

Five separate. samples will be collected at each sawpling sitc and then composited to provide
a single representative composiie sample for chemical analyscs. The field collections for the
sediment stdies will stailed in carly February 1993, after plan approval by EPA and
USEPA. The scdiment physical characteristics at each sampling site will be described and
photograplied in the field.

Cliemical analyscs will include those listed in the NPDES permit, using analytical and
QA/QC proccdures provided in the Standard Methods for the Fxamigation of Water and
Wastewatcr (1989) and Procedures for Handling and Chemical Analysis of Sedimeut and

Water Samples (U.S. EPA and Army COE, 19%1).

Field and laboratory analytical data will be processed and presenied in tabular formats in
a sediment monitoring study report, and supporting data will be included in the report

appendix.
MONITORING SCHEDULE

The NPDES permits specify yearly collections of scdiment. CH2M HILL and rhe canneries
have proposed to modify this schiedule without decreasing the number of monjtoring
episodes. The modification provides for the first two sampling episodes t0 be made during
the first year of the study about six months apart, the third sampling episode 10 be du}'lng
the third year, approximately 18 months after the second, and subseéquent collections
annually thereafter or as determined after review of initial results.

The advantages 10 this wodification include:

A cumpressed time interval when sediment charactcristi_cs are expected to
change most rapidly near the previous discharge locations 1n the inner harbor.
Changes in sediment nutrient conceutration near the previous outfalls can be
expected to vary in a fashion similar to a first order decay phenomena. Most

L]
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of the change will be suon afier the source removal (cannery discharge). With
time the rale of change will probably slow. Therefore, a sampling schedule
willi more frequent samples at the beginning may better track the changes.

v A compressed time schedule for the initial collectinns near the new ourtfall
location will provide a better baseline characterization of the sediment
characteristics.

. The modified schedule will allow CH2M HILL staff doing the dyc studies
during year one ta be directly involved in the sediwent monitoring study and
provide an opportunity to rain persoruicl that might do similar collections in
the future.

STUDY METHODS

The sediment monitoring study 1equires field data and sample collection and subsequent
laboratory analysis. The methods to be uscd for these elements of the study are described
below. The feld work described in the following sections include the methods and
equipment o be uscd for the field collection of sediments, station positinning, sample
handliug, and samplc shipment. The Laboratory analysis methods listed are compat{ble with
the NPDES permit requirements.

FIELD EQUIPMENT AND SAMPLING VESSKI.

Tield cquipment requirements for the sediment sampling arc listed in Table 1. A work
vesscl with a two-person scientitic staff will be aboard to collect sediment samples by hand,
since no vessel with hydraulics is available in American Samoa.

STATION LOCATIONS AND FIELD POSITIONING

Scdiment samples will be eoilected from a work vesscl using five separate grab samples at
cach of the seven sites. Vessel navigation will be done by using a Motorola Mini-Ranger 1I
clectronic positioning system. Use of a Minj-Ranger III will allow mAXIMUM flexibility in
cstablishing sampling lncations and will providc range accuracy ota ppr.oxnmately =2 mcters.
A marker buoy will he deployed at the precalculated Mini-Ranger position ?f the ncw outfall
diffuser prior to collecting sediment samples at the outer harbor outfall sites.
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SEDIMENT SAMPLE COLLECTION

Sediment sampling will be conducted in accordance with the Procedures for Handling and
Chemical Analvsis of Sediment and Water Samples (U.S. EPA and Army COE, 1981).
Sediment samples will be collected using a 0.0225 square meter Petite Pouar giab sampler.
The Petite Ponar sampler is a weighted sediment grab sampler designed to penctrate and
collect undisturbed samples of sediments ranging from silis o coarse gravels. This type of
sampler has heen used previously to collect sedituent samples throughout Pago Pago Harbor.
The grah sampler should be able to pencuate and provide a reliable scdiment sample of
a minimum depth of 4 cm.

Sumples will be callected with a minimum of five separate grabs at each of the seven sites.
Sulficient scdiment matcrials will be collected at each site to provide adequiate material for
the sediment chemistry analyses. More than five grabs will be taken if required to collect
sufficicnt material. If the is hard or rocky, has no sediment, or hottom conditions ar a site
prevent sediment from being recovered, the site will be relocated based on the judgemnent
of experienced scientists on the project staff.

Prior to disturbing the grab samples the following will be recorded in the ficld logbook:
sediment sample peneiration depth, color, lexture, odor, tempcraturc, pH, and Redox
potential, The five {or more) samples {row & single site will bc composited in a stainless
steel howl, and samples will be takeu from the composite for sediment chemistry analyses.
The total of seven composile scdiment samplcs for sediment chemistry analysis will be

collected.

Samples collected at cach sitc will be labeled with 2 unique designator to allow sample
tracking; each sample designator will consist of a two-letter location code (IH or OH),
followed by a numerical station code (1 through 7). Samples for chemical analyses will be
immediately iced and/or preserved (as required) and prepared for shipuent to the
Jaboratory. The laboratory selection will be finalized prior 1o fleld sample collection

LABORATORY ANALYSES

Each composited sediment sample will be analyzed for thie chemicals listed in Table 2. Al
sample collections will be performed in accordance with the Procedures for Handling and

Cheinical Analysis of Sediment and Waier Samples (U.S. EPA and Ammy COF, 1981).
éamplc containers, sample handling requirements and sample preservation reqmreéments are

listed in Table 3.
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QUALITY ASSURANCE AND QUALITY CONTROL

'I'he quality assurance and quality contro] ubjectives for the sediment studics are to collect
representative sediments surface samples and provide laboratory chemical and physical
measurements that are of known and acceptable quality. The following requirements will
be followed to meet e objectives:

. Providc verifiable laboratory chemical analyses with QA to evalnate accuracy
and precision targets

. Maintain and document accurate vessel positioning for sample collccliou

. Provide field equipment redundancy (backup equipLuent)

. Develop and use a field operations plau

. E)_(am;.nation of samples as collected and subscquent data by experienced
scientists

FIELD OPERATIONS PLAN

A field operations plan for conducting the sediment sample collections will be developed as
lie basic element of quality assurance and control acfivities. The operations plau will
include field data sheets, chain of custody forms, and a sample marrix collectivn checklist.

EQUIPMENT CALIBRATION

All equipment will be obtained prior fo the beginning uf the sediment studies field
collections and checked to verify correct operation. Any lustrument Iequinng calibration will
e checked and calibrated upon ifs arrival 10 confiin that it is in working condition.

The Mini-Ranger will be calibrated to the manufacturcr’s specifications prior to conducting
the dyc study. The unit and transponders will be checked against l;cnm.m distances sn;u]ar
+o those to be encountered during the study. A calibration range maintained by the National

Occan Service is used for this purpose.
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DATA ANALYSIS ANT) PRESENTATION

Field data will be summarized and vessel positioning data will be processed to calculate and
plot the sediment sampling locations. Laboratory clicwical and physical data will be
reviewer to determine whether analytical accuracy and precision targets were achieved and
to assess the laboratory quality assurauce. Sediment chemistry results will be presented in

tabular formats.

A report of the results will be provided to EPA and USEPA following each monitoring
cpisode (within 90 days of the field sampling). Any proposed revisions ta the study plan will
be presented in the monitoring report. Review comments from FPA and ASEPA will be
incorporated into the revised study plan as appropriate.
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Table 1
Field Equipment for Sediment Field Collections
Number
Equipment Purpose of Units Accuracy Standard
Item

Work Vesscl | Field Sampling Platform N/A
0.02 meter” Collect sediment samples Sediment grab
Pctitc Ponar at depth acceptahility of 4 cm
Sediment depth
Grab Sampler
Motorola Microwave positioning +2 merters
Minj- System with 3 shore-based
Ranger 111 transponders
System
ASTM brass Wet sieve sedimenis from N/A
sieves samples
Orion Redox | Measure sediment =0.5 millivolis
Potential and | oxidation-reduction
pH Instrument | potential and pH in the

field
Sample Collections of sediments As Pre-cleancd sample
Containers for chemical analyses required | containers

in plan B

Ice Chests Sample jar holder, cool As Pre-cleaned containers

samples on ice, and sample required

shipment i plan _

s
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Table 2 B
Sediment (hemical Analyses
Parameter EPA Method Standard
ol Methods No.
i _”i:otal Kjeldahl Nitrogen 175 437
¥ Total Phosphorus 249 ‘ 431
~/ | Sulfides ” 284 505
.|| Total Volatile Solids (Percent Organics) 272 93
Pcreent Solids 270 91
Bulk Dcnsity TBD TBD
] “Particle Size (Optional) None 250 g
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Tahle 3
Sediment Sample Collection and Handling Requirements
Parameter Holding Time Minimurmn Preservation Sumple
Sample Size Container
Total Kjeldahl 7 days g Cool, 4°C 250 ml
Nitrogen plastic jar
Total 7 days 10g Cool, 4°C 250 ml
Phosphorus plastic jar
Sulfides 7 days My Cool, 4°C, add 250 ml
2 ml ZN-acetatc | plastic jar
Total Volatile 14 days mnn g Coul, 4°C 250' ml
Solids (Percent plastic jar
Organics)
Percent Solids | | None 50¢g Coql, 4°C N/A
Bulk Density None 50g Cool, 4°C N/A
Particle Size None 250 g Coul, 4'C 250 ml

plastic jar

rerararr e —
T



@o13/013

CH2M HILL

8203

803

01/08/93

6 January 1993

HOgHVH 09vd 09vd

@

200's08~ | s LA YHO m, S3LIS DNIHOLINOW INT s_w_m_mw

i ANOZ ONIXINY \ /o ( HOEHVH H31NO GNY H

3 ; N T LE
000’ v oL

m ot N ™,

F 2253 NOLLYOO d3Sn441d
200's08[- ;

("\un mmamzv

90C'9CE~

: i .

L eu _m._ozm\ \

: /
oocioef \
W0 ouy jony Y

- \
00¢*s0Ef-

m sbuoy oy Logioy obog obug Nwsom s aeporL

- N

eBuey Jpey iogicy 26py uon&fll;!}lwu /.133..._# u.uI T .
BOO-D—Q _.»-_—_.q. -...__.u._-_-u—._“._.hr._.»m. Lt .m..- 16l , -LIL'.EI-.L.LLI.“.. "mﬂ rowhmﬂ

000'292  000'9S7  ©JC°S9Z | OOO'VOT  00O'TSZ  00D'ZIZ  00D'WGE  000'09Z  000'6ST  CODESC



MEMORANDUM

SUBJECT: Comments on Sediment Monitoring and Coral Reef Survey

TO:

FROM:

THRU:

Study Plans for Am Samoa Tuna Canneries' NPDES Permits

Pat Young
American Samoa Program Manager (E-4)

David Stuart
Marine Protection Section (W-7-1)

Janet Hashimoto
Chief, Marine Protection Section

Generally, both the sediment and the coral reef monitoring

plans appear acceptable (especially QA/QC procedures) and meet
the requirements of the tuna canneries' NPDES permits. I have a
few minor suggested additions and changes to the plans:

Sediment Analvses

-

Total Organic Carbon (TOC) is preferred over Total Volatile
Solids (TVS) because it is a better indicator of sediment
organic compounds.

Total grain size should not be optional. It is an important
assessment of solids dispersal in Pago Pago Harbor.

Selected metals and organic compounds should be analyzed
periodically. Known or suspected priority pollutants and
the additional six §301(h) pesticides should be scanned
until such time concentrations are consistently low.

Coral Reef Survey

Benthic organisms to include in the semi-quantitative data
sets at each transect should be macroinvertebrates.

Water quality sampling should be coordinated with the reef
surveys so that any potential correlations between water
quality and biological data can be noted. Water quality
monitoring should be performed either on the same day or
within a week of the coral reef surveys.

Nineteen transects with multiple depths at 16 sites seems a
bit too many to do a good job surveying consistently.
Perhaps it would be better to have fewer reef stations done
annually with more accuracy and consistency?

On page 5, end of third paragraph, only five representative
sites are specified where video records of reef flats will
be taken. Where is the sixth representative site?
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H. CORAL REEF SURVEY

We see two problems with the coral reef survey as described: \ Jb
— ©

. The time frame requested {annual} is probably not necessary an \
changes 1gay not be readily observable with respect to the influ- [ A J/
ences of the cannery discharge on that time scale. ad A

. The number of transects is too limited to attemnpt to separate St U/h/
impacts duc to specific localized causes, | ,/aﬂ

2%y g e ~

We suggest one sorvey after three to five years be done for transects
throughout the harbor. This will provide a better assessment of impacts st

and a more reasonable chance of isolating the reasons for particular 2 ‘,u(}/“vﬁ
changes. 1,0 | ade 7 63___ g ]e_a-s) jﬁy‘j@%ﬁ@/t
1 HARBOR-WIDE CIRCULATION STUDY g

. N
0\.} & 'To do a circulation study that will add any significant knowledge will be
N ¢  extremely complex and costly. We see no reason to simply gather addi-
E < tional data, which is what the study description indicates is required. As
R ¥ described in the Feasibility Study, the circulation is predominantly wind
‘\‘Jf driven. To sigmficantly increase understanding of the circulation will

require an cxtensive field data collection and modeling effort (costs
estimated at $300,000 to $300,000). To simply do a few more drogue
releases and put in a few current meters for a short period would not
add any significant imowledge about the circulation, flushing, and dis-
persion in the harbor. Analysis of the resnls of the maonitoring pro-
gram are more valuable in terms of understanding the circulation in the

harbor than & repetition of previous current studies, .
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JOINT CANNERY OUTFALL
CORAL REEF SURVEY STUDY PLAN

INTRODUCTION

This Coral Reef Survey Study Plan presents the plan for conducting field surveys of the existing
coral reefs around Pago Pago Harbor. This study plan is required under the conditions of the
United States Environmental Protection Agency (EPA) NPDES Permit No. AS0000019 for Star-
Kist Samoa Inc. and NPDES Permit No. AS0000027 for VCS Samoa Packing Company. This
document describes the objectives, approach, field methods, and data analysis procedures for the
coral reef surveys.

Section I of the Star-Kist Samoa and Samoa Packing NPDES permits states the following
concerning the Coral Reef Surveys:

"Within six months of the effective date of this NPDES permit, the permittee, in
cooperation with- {Samoa Packing Co.; Star-Kist Samoa}, shall submit a field study
design for approval by ASEPA and EPA Region 9 to assess the potential impacts of the
discharge on the nearby coral reef. The study shall include coral reef transects which
shall conform to locations found on Figure 4 in the USE ATTAINABILITY AND SITE-
PECIF, ITERIA ANALYSES; P. P, OR. AMERI IN,
REPORT (CH2M HILL, March 15, 1991). The intent of this.anuual survey is to detect
significant differences, if any, from the database information found in the above-cited
document. Videos shall be submitted to both the USEPA and ASEPA. Guidance for

designing such surveys is provided in the i i nitoring Progr
Municipal Wastewater Discharges to Marine Waters November 1982, EPA #430/0-82-010

(pages 70-71). In addition, the discharger should consult Ecological Impacis of Sewage
Discharges on Coral Reef Communities, September 1983, EPA #430/9-83-010, for further
information. The study shall be conducted within one year of the effective date of this
permit and every two years thereafier.”

This study plan is being submitted to EPA ‘to comply with the NPDES permit condition of
Section I, and to provide for approval of this plan,

APPROACH

The NPDES permit states that coral reef surveys shall be conducted at all of the same sites

surveyed during the 1991 Use Attainability Analysis (CHZ2M HILL, 1991), to detect significant
differences, if any, from the 1991 baseline reef survey data. The wastewater discharge locations

1
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for the canneries and receiving water conditions in the harbor have changed since the 1991
survey. In 1991, when the previous reef survey was conducted, the two canneries operated
separate wastewater outfalls in the inner harbor area of Pago Pago Harbor. The 1991 surveys
involved recording reef tran iple-depths alo reef fronts at 19 sites located
around the entire circumference of Pago Pago Harbor. These 1991 coral reef field surveys were
designed to provide comparable records of the reef conditions around the entire harbor for use
in an evaluation of reef-face habitat conditions in areas of the inner, middle, and outer Pago
Pago harbor. These surveys were designed to provide a semi-quantitative summary of reef

corals and other penthic spgeles, and reef fish idenfifications were incidental.

Presently, Star K;;(Samoa and|/Samoa Packing operate a joint wastewater outfall that extends
over 7,000 feet-west from the ganneries to a deep-water site offshore of Anasosopo Point in the
outer harbor. The outfall consists of a 16-inch HPDE pipe that terminates with a diffuser at a
depth of 176 feet-below MLLW. The diffuser is located north of To’asa Rock and
approximately 500 feet west of the reef face near Anasosopo Point.

The approach and methodology for the coral reef survey has been designed to duplicate the 1991 ?
reef video surveys that were conducted at each of the designated sites in Pago Pago Harbor, and
to be consistent with available guidance provided in the Design of 301 (h) Monitoring Programs
for icipal Wastewater Discharges ine Waters (USEPA, November, 1982). To meet
the NPDES permit conditions, video transects will be recorded at ‘multiple depths at each of tha(
nineteen established reef transect sites around Pago Pago Harbor (Figure 1). 1

These coral reef field surveys will be conducted to provide video transect records of the reef
/ conditions around Pago Pago Harbor that can be compared with the 199 ey with future |
.ysurveys at the same locations. These surveys will be used to evaluate the condition of and
§ ¢ changes to the reef-face habitat in areas of the inner, middle, and outer Pdgo Pago harbor. The
surveys are limited to providing semi-quantitative data on the type, percent cover of live reef
Y'Y corals and other benthic species, Reef fish identifications will be jricidental to the reef habitat 'v

§  evaluation. These video f by a qualified marine
ecologistywith knowledge of tropi omy and Several years of experience specifically

5) i erican Samoa. Estimates will be developed of live coral coverage and specific benthic
genera identifications will be provided, as feasible from the video record. Field survey data will

(‘( be presented in tabular formats in a coral reef survey report, and supporting data will be

included in the report appendix. Copies of the video records will be provided to ASEPA and
USEPA along with a report of the survey findings.

W

The first coral reef survey is presently scheduled for the first week of February 1993, after study
plan approval by EPA. Subsequent surveys would take place in February 1995 and 1997.
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STUDY METHODS
FIELD SURVEY METHODS

- The following section describes the methods and equipment to be used for the coral reef surveys,
including horizontal positioning at each reef site, sampling methods, .and QA/QC procedures.

Field Equipment and Sampling Vessel

Field equipment requirements for the reef surveys are listed below in Table 1. A small work
vessel will be used for the surveys. A three-person staff will be aboard to conduct the reef

survey transects.

S i
Table 1
1 Field Equipment for Coral Reef Surveys
ﬂﬁ%
Number
o Equipment Item Purpose of Units ||
Work Vessel Field Sampling Platform 1
‘SCUBA diving equipment and tanks | Underwater surveys 3
A ScubaPro Monitor II Dive Computer | Continuous dive logging for each 2
diver’s repetitive dives and surface
intervals (safety equipment)
[ Sony 8mm Videocamera w/ Underwater videotaping of reef 2
underwater housing and lights transects
“Il Sony 8mm Videotape player Viewing and verification of videotape
) records
Nikonos Camera V‘A Underwater still photographs 1
30-meter] transect line Provide reference line for video 2
transects
Transect Stakes Establish start and end point for each 100
transect
—l SeaKing Recording Fathometer Record reef profile at each site 1
Motorola Mini-Ranger III System Microwave positioning System with 1
90’{ 3 shore-based transponders
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Survey Sites and Field Positioning .

sites will be surveyed, and transects will be conducted at multiple depths at 16 of
these sites. The three sites located in the western end of the inner harbor (S-1, S-2, and S-3)
will only have a single transect conducted from the top to the base of the reef. The nineteen
reef survey sites (Figure 1) will be located based on the descriptions in the 1991 reef survey
logbook and photographs of the reef and shoreline at each site. A marker buoy will be set to
mark each site. During the first reef survey in 1993, the horizontal position of each site will
be recorded using a Motorola Mini-Ranger III electronic positioning system. The Mini-
Ranger III will provide positioning accuracy of approximately +2 meters, to document each site
in the harbor. A bathymetric profile of the reef front will also be made using a recording
fathometer to document each site.

At each of the nineteen sites, transect marker stakes will be driven into the reef at the start and
end of each transect. These stakes are designed to provide a long-term reference point for each
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transect line along the reef-face. In 1995 and 1997, if the transect marker stakes cannot be -

located by visual positioning, then the Mini-Ranger coordinates will be used to locate a site and
a buoy will be deployed for divers to search for the stakes.

Reef Transect Methods

Marine biologist-divers will record underwater video transects on the reef fronts at 19 sites in
Pago Pago Harbor (Figure 1). At 16 sites (IH-3, 4, 5, MH-1 through 8, and OH-1 through 3J),
video transects will be recorded along the reef face at three depths. The three sites located in
the western end of the inner harbor (S-1, S-2, and S-3) are remnants of reefs with less than 5
percent live coral, and these sites will only have a single transect recorded from the reef flat
down to the base of the reef face. Each video transect will be conducted parallel with the reef
face (along a depth contour), and along a 30-meter fixed transect line on the reef. The depths
for recording the video transects will include; the reef edge (15-20 foot depth), on the reef face
(at 30-40 feet depths), and near the base of the reef face (at 55-65 feet depth). The reef front
at some sites (e.g. MH-3) does not extend below 45 feet, and only two transects will be
conducted at similar sites. Only single continuous transects from the reef top to base, will be
recorded at the three inner harbor sites (S-1, -2, and -3). Video records of the reef flat areas
will also be recorded at six representative sites (IH-3, MH-3, MH-8, OH-3, and OH-5) to
document reef flat conditions.

At each of hgﬁneteen sites, two divers will descend to the three designated transect depths and
hammer af 3-foot PVC marker stake into the reef to mark the transect start. These transect
marker stakes are to be driven into the reef at the start and end of each transect line to provide
a long-term reference point for each transect line along the reef-face. After each marker stake
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has been established then the divers will be at the deepest transect and they will commence the
transect surveys at that point. The sefond diver will payout the 30-meter transect line and
hammer the end marker stake into the regf. The 30-meter transect line will have markings every
2.5 meters. The first diver will swim yery slowly along the established 30-meter transect line
with the video camera and record two passes on the line. The second diver will take still
photographs at 5 meter intervals along the transect line using a 35mm camera. At the
completion of the transect filming, the transect line will be picked up and moved to the next
transect depth and the procedure will be repeated.

A field logboopwiu,be/maintajned to include; the sampling times, descriptions of the site,
transect depths; reef face structure and features, reef biota observations, and weather and sea
conditions. The videotape will be viewed at the completion of each day in the field to ensure
that the record is complete and to record the location of each trasect record on the video tape.

QUALITY ASSURANCE AND QUALITY CONTROL

The quality assurance and quality control objectives for the coral reef surveys are to record
representative reef-front transects at each site and provide scientific interpretations and
summaries of these reef transect videos that are of known and acceptable quality. The following
requirements will be followed to meet the objectives. M‘

° Provide verifiable photographic 'n(mrpretations of the reef transect videos with QA
procedures to estimate accuracy and error. Ten percent of all video transects will
be reanalyzed without identification to estimate accuracy and error.

ﬂ’é . Establish long-term transect markers and document survey site positions (within
——— 2 meters) for repeat surveys.

A /L — Provide field equipment redundancy (backup equipment).

° Develop a field operations and safety plan for conducting the reef surveys to
ol = summarize the schedule, survey procedures, field data recording, and safety
procedures. This operations and safety plan is a key element of quality assurance

and control activities.

CZ L_,o Test all dive and photographic equipment onsite prior to the beginning of the
surveys and conduct daily equipment checks.
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DATA ANALYSIS AND PRESENTATION

These surveys will be used to evaluate the condition of and changes fo the reef-face habitat in
areas of the inner, middle, and outer Pago Pago harbor. These surveys will be limited to
providing semi-quantitative data on the type, percent cover of live reef corals and other benthic
species. Reef fish identifications will be incidental to the reef habitat evaluation.

The videotape transect records will be analyzed and summarized by a qualified marine ecologist
with tropical reef knowledge and several years of experience specifically in American Samoa.
The videotape analysis involves repeated slow-frame viewing of the transect video to record
estimates of live coral coverage and specific benthic genera, The percent of live coral will be
estimated at 5 meter intervals along the transect line, for 2.5 meter segments. The still
photographs will provide a secondary source for verification of estimates. Benthic genera
identifications will be provided, as feasible from the video record. Field survey data and site
positioning data will be summarized in tabular formats in a coral reef survey report, and
supporting data will be included in the report appendix. Copies of the video records will be
provided to ASEPA and USEPA along with a report gf the survey findings.
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